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DISTRIBUTION AND MIGRATION OF THE REDHEKD

MILTON W. WELLER, lowa State Uniegtnty, Amey

Absteget: A unalysis of the distribntion ard milgration of the aadhesd (Agthye amedegn ) was based
on aerfal sorvey il band peenvery data accumulated by the Ul S, Fisk and Wililile Seavice, Aadli
tiemal data from states ontsdde routine supvey wreas were olitained from state waterfow T hlatogiste aid
frenn pulitished datae The pedhwead v prevalent in Alie praliie pothole reglon, predominantly @ the
south and west, Flae tedbicad D recently expanded to manginal rangte Sz Alasks and i several south
ern states, probably av o eault of the sedous dionght of 1958-01, Appnnimately 78 pereent of al}
tedhieads winter on the cast cowst of Tevas b the Bahly saline Laguna Madie, Abuat 14 pereent use
the Last Coant {Chosaprake Bay to Floridy), less than 3 perecot the West Coast, Small nnmbers of
Lindy will winter whereser water semabnie free of Jeee Fall moiieration stasts {o mldoSeptenler aan
reiches it peak inomid-Octsbwer, Mist Teds are on the whtering wreas in late Novenber and Decems
wr. Dy from the south and west pants of the pradshe region move due sonth te Pevass birds reared
In the east and ganth seetions tend 10 move 1o e Bast Coast. Most binds {rom the Great Basin agea
muve due sath or southeastwand o winter I Fevs; relaiively Tew mignte to the Bast Coast, Moves
ments ate sulliciently distinet that breeding popnlations cun D distinguished on the basts of the pro-
puttion of birds woving to vach of the thee major winkerlng sreas, Banding of adults on winterfagg
areas imdivated that o ssnall perzentage of Dinds st Trom one sintering area Lo asuther, Late suimner
nottlavard and castward movements aee conmmon among juveniles and adults, ‘Dhe gesent divingle
tion and migration pattern dndieates that the redhiead onginded i western or soutlivestery Noeth
Aieriva. I s sotested that the redhead Tas only recently fuvaded the pralrie pothole region, cither
because of loss of lisbdtat L its area of oigln or beeause of the eapamsion of o suceessful spacies.

Kuowledyge of the geographic and cco- by both dividual and organized programs
logical distribution of a game species is  abmed ut the development of management
essential to an understanding of its bivlogy  techniques. To date, most published datn
und to the development of significant cone  are concerned  with the delineation of
servation practlees. These data are espe-  breeding and wintering ranges and migra.
cially valuuble in the case of migeatory spes  tory  pathways,  However, survey proce-
ciey, such us waterfowl, which bear intense  dures of the U, 8. Fish and Wildlife Service
hunting pressure over a wide geographic  have heen directed toward collection of
arca and are subject to severe habitat  data on density of populations in various
losses, Our knowledge of waterfowl dis-  ccologieal zones, Brief summaries of these
tribution in North Amerien excewds that for  quantitative  distribution duta were pre-
atty uther continent and was made possible  pared for the mallard {Anas platyrhynchos)
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by Atwoml (1957) andd for the black duck
{Amax rubripes) by Stewart (1838), Data
un breeding amd wintering rnges and wl
gration of the canvashaek (Aythya velisi-
neeke) were wnlyzed o dotall by Stewant
ot al. (1958). The present paper sune
marizes simitar datn on the distrdhation of
the sedhend. ~
This ssmary 38 e resnlt of the efforts
of muny individuals who recorded data on
distrilmtion, made intensive sarveys, amd
banded redhemds throughiout North Amers
fen. Nuteworthy datn were provided Dy
the farge nomber of hadings in California,
Michigan, New York, and Ulah T am
deeply indebied to these workers and to
the many biologists who willingly furnished
dite on the states of the sedbend fn thedr
locale, Earl Atwood, formerly of the UL 5.
Fish and Wildiife Serviee, originlly en-
couraged my nterest i Wis project ad
supphivd much of the data, Walter Grissey,
Robert Stewart, D Adlred Gels, Chatles
Bvans, and AMlan DuVall of the U, 8, Fish

and Wildlife Service and Dr. Edward Riley”

of the New York State Museum offered
suggrestions and made data available to
me, Muny clerical workers at the Putuxent
Bird Banding Laboratary assisted  geacl-
ously,  David  Waller, Terry  Jenuings,
Robert Locker, anid Doris Weller assisted
inn the tabulation of data.

‘This work was financed mainly by the
Wildhife Management Institute, but addi.
tom financial afd, facilities, or cquipment
were provided by the following institutions
during sume phase of the study: Missourd
Cooperative Witdlife Research Unit, The
Amerlean Academy of Arts and Sciences,
Welder Wililife Foundation, and  lowa
State University.

DATA AND METHODS

The major waterfowl breeding area in
the Dakotas and Praire Pravinees is sur-
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based on aerigl wrey data of the U, §. Bureow of Spoit
Fitheties ond Wildide. Wintye data ploned lar anp given
year ate from ihe Janvaty precrding the breeding reoion.
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veyed twlee wrnually by Flyway Blolugists
of the U, 8, Fish and Wildlife Serviee, The
apring  survey of < breeding poputations
(population Index ov pair connt) and the
summer production survey (Brood connt)
provide data wsetd o establish hanting reg.
wlations. These procedures have been sume
marized i detad] by Stewart et al. (1955).
Breeding population index figares for
North Amurien for 1953-01 are sunmaeized
in Fig. 1 with wintering population data.
These data wre from the annnal waterfowl
stutes reports {Crissey 1938, 1039, 140,
1961} published by the UL S Fish wned
wildlife Service. A detadled analysis of
population densitivs was made oo data
from the predroaght pecdod of 1951-55 for
major breeding areas. An average index
of birds scen per square mile surveyed was
enleulited (Table 1), and detalled examis
nation was made of the 1955 duta to estab-
tish neeurately the geographic locations of
populations  within the sasupling  struta,
Data for 1951-33 nre not completely com-
parable with those of 1951 and 1955 be-
cause of slight modifications mude durlng
tie development of techniques, However,
these figures are of value in estimating.
density per unit area: mare recent popula.
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toble 1. Avetnge populat o wnden figuies And neerage aum
the U, & fuh ond Wildide Servce, 1951.55.
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4 oerernl babntat thgw of wnpling stats el i e plal

tien: fudices provide hetter data an tatal
popmlitions af laege sumpling units, Tl
dutn presented probiabily  osveremphasize
the fmportance of the Dakotas, sinee early
senvey technignes emploved tdiere fnvolved
circling potholes to obitain 4 more nearly
complete conpt. Correction figures are net
available.

The data presented are based on pum-
bers of bitds seen und have not beea cor-
rected iy way., Obwiously, ouly a por-
ton of the bisgd population is actually seen
in any habitat even under the best cone
ditioms, and ol data mist be considered
indices of abandance,  Moreover, diffes-
enees i Babitat b varions areas nffect the
visibility: of birds 1o the acrisl olserver.
Currection factors, devised by ground-air
comparisons, are not vet relinble enough
to be freely applivd to data from all areas
and for all species; nor are they available
for all yeurs during which surveys were
made, In general, gronnd-air comparisons
indicate that abaut 25 pereest of redhbieads

atvers ol the Fraltie Prsbiwes of Canalda,

ares cantnbed on the breeding arcas (W, )
Crlacy, Personal conmunieation ),

In breeding arens where neéther state noe
Federal surveys were male, or where sur-
vevs were tot conipaeabde beeawse  of
method or the small slze of the area ine
vielved, notes on distribution and  relative
density were obitadued from local biologists,
the fites of the U. 8 Fish and Wildlife

Serviee, snd published literture,

Toformation on the distribution and size
of wintering redhend popmlations was ob.
tuined from Fish and Wildlife Service an-
sunl midwinter inventory data (Talite £).
State amd Federal tologists made an ine
temsive effort to census populations in carly
Jomuary when, presumably, most bieds are
un their wintering areas prior 10 nopthwaed
migration. However, most observers agree
{ Crissey 1960} that the flacktug bebaviae
of redhieuls on the winter areas tmakes them
extremely  difficult 1o census weenrtely,
Redlieds flock In groups of fens of than-
sanets {Jennings and Sigleton 1953), Con.
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Table 2 Yutol nember of iedheads ohiereed tunng wrter ingenfory of U § Fuh ond Wildle Serece, 1742-42.
Uanrn sasire Viawan

Yiam Alanin Misivaipgu Urntral It o it i o _\ll tl!l"\
1l NI 11151 H5HL NADS 2l 12835 A
[0 Sy.o08 1,503 ks 0,012 (RPN i3 now TN
14 MY AL i 189,130 L] ] 13%4 BT MO
1 L 05 [ [TRALY NS T 11519 13t 8,5 163808
1434 123,152 JLU5 07 118y 04,787 sl LOh 4NN 1iN3.402

T N2 31,164 354320 1,103 NP) ) Sy v
19%3 158601 15101 I KLY s o )] 12540 L Aug
I'H5 245,015 N1y MLy fi21 R LYNR ] N6
jant (TR N LRINY L3N i BRI 2474 125,50 1083, 1Y
1953 180,258 2001 (LT RN XY 24210 RYIT Lu20.203
1952 BRI R L ) ST 2010 449,753 1.338.728
1951 10,20 237 322,10 5083 La0 5091 ST
1) NI LS] h R KN 3075 2450 4,058 HAE V)] I
tm L, 45 19030 RTIRNT 3% ([}l 119.v0 304
191 52.2% T.a4 PR R ] 3512 (ELL 211,072 SUTATH
Motage 126590 15,200 s 00 o202 T SO
oot 14 2 ar 1 03 1 N

sidvnidhle o error oceies when lieds
in such Lage concentrations are counted,
Observers have minde every effort to jime
pove theis acenraey by compating sight
ertitates with data from aerinl photographs
{Singletan 1953), but high altitade plotog.
raphy st eventually e used to consus
these comcentrations with a greater degree
of aecurney, Moreover, (locks apparently
Jilt from one area o another and even
test B salt water as sy as 5 willes off.
shore (£, G, Welleln, Personal cosmmumica.
tion). These flocks are cisily missed i a
single survey, and the datn indicate St or
severe yearly (lactustions than would he
evpected from vardations in breeding sue-
cess (gt 1) aned hnting mortality, Never-
theless, these data do refleet the usual foca-
tion and the approsimate numbers of hirds
seen o given geographice nrew amd show
soss trends of popudations, When several
surveys e made during the winter, more
precise figures can be oblained,

Dala on mdgration rontes were obitufned
from plotting the geographic location of
band recoveries of shot birds, These data
are on fite at the Bird Banding Laboratory
of the Patusent Research Center. Al re-

cuvetios rude prior o August 1, BIST, were
eximined, bt only Targe siples of re-
coveries frons birds bauded as Nightless
juseniles (loculy) or as adults on wintering
areas o fn spring migration wee plum-tl
ot maps, Data from locals are highly in.
formtive heeause reamerdes i the fall
Fodlnwing Dindingg provide e most precise
recond of lines of tivel (Crissey 1935),
Although fes wedabty bave heen banded on
Esreceling areas, some datia on birds Danded
on posthreeding coneentotion: areas are
presented,

DISTRIBUTION OF BRECDING POPULATIONS
General Pattern of Distribution

Fig. 3, shows the breeding-gronnd distri-
Lution of the redhead. A known records
tf hreeding of this speeies are noted, amd
dutin on the central praitie area (e largest
enclosed area on the map )., for which acrial
survey data are awvailable, are bulicated by
an index of binds per square mile. Other
areas are merely vireled, Nesting nuy be
eapected inuny ceologieally suitable water
arca between the known hreading areas
‘murked on the map,

Ecologieally, the sedhead s a bird of
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Fig. 2. Distribsdon of braeding redheods. tndicated demities in the large endlored orea in the proiiie 1egion ore boted
vpon oetiol pej wwalionindea doto of the U, 5, Fish ond Witdtde Service. Dolted lings indicote inescct boundones gques:
fwn morky indicole guartionoble retords or omay whure bisdy are svipected of breeding.
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tnforested comitey with swater areas suf-
fiviemtly deep o provide pesmanent il
Fuirly dense emeggent vegetation for nest-
fng covers These requirements are m
in the praivie pothole seglon of the Dakotas
aied the sauthiern portions ol the Pririe
Provinees, i the sei-open aspen wood-
Tand Lihes of contrul Munitoba, Saskatehes
wittt, snd Abertin, wad i the mkaline luhes
of the western Uedted Stutes, The wafor
brecding area s the pradriceparkluond re-
ion ul contral Notth Amerivi, whe re exs
tensive Tuhe arcas accommsddate the Targest
wnmbers of bitds, Fopulations on timited
ke maens b thie SWest aned o Liree narsiues
hive much higher densitios than are shown
by st dndes Hgares bt canpot. b ap.
prafsedd i the same manner: heeause of
theie st stz Fhe gregardons nesting
habits of the redliead o large western
manhes were dramatically shown i the
classic work of  Williuns aml - Marshall
(163%) on e Bear River manshes of Utals,
Other uotable populations aceur ju the
Malheur marsies of  Orepgon ( Erickson
19151, the Tule Lake mmsh in northern
Calitornia (Miller and Collins, 1954), and
it the Stillwater and Ruby Lake eeluges in
Nevada. Such areas are of much greater
siunificance than their size indieates,
Olwionsly, distribution varles according
to habitat fuctors, amd the coneentration of
redheads fn the prairde parklaond of Sas.
katchiewan may be o resnit of wet condi-
tioms in the southen paart of the range and
ardd conditions in the west, The hcurl ol
the range prabubly undergaes Httle ehange,
n generad, the redhead may be consid-
ered one of our mast sontherly speeles of
ducks and one of the few cotumon to the
Southwest. Fhe northerimost sizable popu.
lations are at Lake Athabasea and Yoy
Lake it northern Alberta, T the casty the
range is limited by the contferous forests of
the Laurentian Shicld, and no major pop.

i)

ulntions ocour et of Manitobn and woest.
v Mbmesoti, (‘un!l’vrmn Jorests  also
lilt Whe distsibnition of i wlm.k"s in the
intermontane region of |’o"'i-‘ ’"ulmnhhl.
The redbend is much loss unmnnn un the
Pacific slope il in the castern deekduons
furests,

Marginal Records and lsolated Populations

A detadled smnary of records s pros
sented here for arcas which form the edge
ol the redbead’s breeding sange, where
clhunges caused by climte amd man are
miost severe, Wostern states with seattered
populations abso are ineloded, bt addi.
tivtl comments o the major - central
brovding area are deemed  unnecessary,
These 1eeords are armnged by ;_..vu;.mphil:
locatton i relation to the heart of the
hreeding rege:s northwest, northeast, mid-
wost, and west.

Northwestern North America

ALASKA, There were no nesting records
fur the state atil 1939-060, when several
broonds were seen and handed at lakes near
Tethin and Minto aling the Tanana River
antd in the Fort Yukon area along the Yukon
and Poreupine rivers (65-67° N latitude)
(Nanseas 1960, 1861). In 1959, several
pairs were observed sonthwest of Anchor.
ape and sostheast of Kodink Island (Han-
sert 1960), Pdor to that, the redhead
hadd appeared on Kodiak Islaud only us an
aceidental, Gabrielson oned Lineoln (1959)
questioned that and also noted that the
Russians recorded the species on Seint Paul
Islaul in the Pribilofs. A pair was obsery ol
by C. S, Willlns (Personal e § munica-
Iinn) and O. ). Muric on May 3 £ 1% B, on
Amuba Istand in the Alewtwnis These
workers also spoke with an Aleue chiel on
At Istal who recognized the redhead
from n painting and stated that redhieads
both nested and wintered in the area, The

T e I Y
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ehlef called #t by an Alemt mune (Koové.
iemnehy meandng “round-hend,”  which
implies an ability to distingaish the red.
head from the canvashack,

YURKON. Flyway Biologist Robert Smith
reported  (Pasomd communication)  red.
heads common at 62-63° N latitude b the
Nurthwest Tereitories, it lie fousd e evi-
dence of breeding, During 1961, $enry
Honsen (Pessonal conununleation) reported
sizable numbers of redheads in the sonth.
castern: Yokon  (60-02° N), west of the
Continental Divide, No brood survey was
made but the large population fndex cone
current with the drovght i the United
States fndientes potential hreeders.

ALBERTA. Covke (150) was surpris.
ingly neenrate in estimating 51° N Jatitude
us the northerly edge of the major rediend
breeding range, However, the species is
uot timcommon at 33° by Saskatchewan and
Alberta, A Tew Dolated but dense popula.
tions exist in the Lake Claire-Lake Atha.
basca region (58° N) (Hurper 1920, Jung
1930, Supee 1931) and at Tlay bake in
nothwestern Alberta (38° N). Preble
(1908) reported aonest at Fort Resolution
on the Creat Shwve Lake (01,5° N), hut
Seton (1908) made no wention of it

Northeustern Nurth Amerlea

MAINE, A pair of redheads was “evi-
dently breeding,” and o nest was found,
near Culais tn 1874 (Paliner 1949).

NEW BRUNSWICK. Mendall (1915)
collected downy juvenile redheads and saw
two females on the St Joln River near
Fredericton.

QUERBEC. Cayouctte (1961) reported
redhenads nesting ot Lace Saint Francols In
Huntington County. Possitbly these birds
hiclonged to the released stock which now
nests to the seuth at the Wilson Hill Game
Management Area of the New York Con-
servation Departient,

NEWFOUNDLAND. Dent (1923), not-

—— A =

i that the redhead had been recorded as
nesting at Sandy Wiver, suspected a fanlty
identifieation, There appear o be no tes
cent records to substantiute Beot's suppes.
tion (Peters and Burletgh 1951),

NEW YORK, Benson et al. (1938) indi-
cate that o brovd was sighted at the Monte-
2 marshes about 1939: 1his reeord was
not verifled, Benson (Pessanal conmnnien-
tion) also learned of similar reports in the
varly 1H00's. No recent records Jor wild
redhiends are known, hut handreared red-
heads were released at the Montezomn Nu-
tional Wildlife Refuge dn 1952 and a fow
nestings Juive been recorded every  year
sinee the relense. Simflar sueeess with hand-
reared hirds was recurded at the Hlowlands
Ishaned Gae Furm marsh near Port Byron
anied at the Wilsen HIll Gume Management
Area near Massena, New York,

Midwestern North Amerlen

PENNSYLVANIA,  Nests and  young
were recortled and young were colleeted
by Todd (1936) at Pymatuniug Lake in
western Pennsylvania,  Apparently, breed-
ing has occurred periodically, but the spe
cies las never heen abundant.

OHIO. 1n additiun to breediug at Py
tiing Luke on the Ohio-Pennsylvania
border, the redhead has been reported oc-
casfoually i the Lake Erie marshes. In
181, six pairs were found nesting ot the
Magee Marsh in Ottawa County (1.
Hindley, Personal communication ), Pre-
stumubly, this is a new breeding popolation.

MICHIGAN-ONTARIO, Several work-
ers tecarded breeding of the redhead at
Lake $t. Cluir (Collins 1880, Baillie 1916,
Lumsden 1931).  In adldition, two nests
were found on Saginaw Bay of Lake Huron
in 1941 (Baillie 1946}, The first reported
ftand nestings in Michigan were In an

artifietal marsh near Saginnwe  {Kennga
1954). )



Iisrimteriy AND AhGuatoxn or Remnsos o Weller rh |

INDIANA-TLLINGIS, ‘There appear to
L ne breeding records of redhends even
themgh  there ure numerous  lakes  and
meshes in northwestesn Indinon and north.
castern Wlhinods,  Prank Bellrose,  Hlinols
Natmal History Survey, repmted { Personnl
vommunfeation) that several surveys macde
in Winois praduced no evidence of nesting
redhends, Sunford et al, (1903) Indfeated
that Uk specles possibly uested in Sielana,
bt Mumlord (1951} Tound none and 12d.
wirrd - Richardson  (Personal - communiens
tion) of Indlima bas found no recent evi
denee,

WISCONSIN, There are several records
al nesting in e fake reglon of southeastern
Wircomsin, Goss (1891) seported o nest
al Koshkonong, Lake (Jefferson Guanty),
aned several were reportod in the Milwaukee
area, neas Green Bay in Door County, auld
at Horicon Marsh fu Dodge Counly, Huori-
con Relnge manager, W, 1D Carter, e
ported (Personal conmmunication) that from
15 to LA redlicads have boen produced
un the refuge nearly every yeur since 130,
There was o generally higher population in
the lute than in the carly 50's except for
the peak year of 1031, when approximately
1.010 birds were praduced.

MISSOUNREL. Whether the redbead ever
nested in Missourd Is questionable. There
is u record in the files of the U, S, Fish mud
wWildlife Service Tor a nest found in 1937
at St. Albans unear St Louis. One of
Cooke's (1888) observers in Kansas City,
G. 1% Stillwell, noted that the species “had
bred \Widman (1907) made no mention
of the redhead, however,

10\WWA, Cooke (1888) reported  that
Clear Lake, lowa (Cerro Gordo County),
lind the somthernmost breeding record for
the redhiead, in his 1885 survey of the
Misstssippi Valley,  Anderson (1907} re-
ported the redhead s o rare breeding bird
of noethwoestern lowa, Tinker (1914} re-

ported none in e area, but Bennett (1935
reported 30-40 pades dn Cliay wad Pules Alto

Ccotnties during the 1030°s. The species in-

crensed, ind Low (1945) found whom 90
pabes por year during 1939 and 1910, Their
nambers declined gradually, and Glover
{1956) noted about 23 pairs during 191,
Breedoers were rare in e carly 1950 I
fnerenset] markedly in the late 19530, fol.
towing o drought, By THR), the species win
probably s common as during Low's
(I913) study and was Tooud from Dick-
insom il Clay comtivs castward to
Rossuth and Taneaek consties fthe lake
country formed by the most secent ghacda-
thm).

RANSAS. Gosy (1S90 gave no ddica-
tion that redheads nested i the state,
the speees nested fnthe Chesenne Battomns
aren {Barton County) as early as 192%
(Johston 1960). Aceonding to State Bi-
ologist 1, C. Coleman { Personal coranting
cation), the species has been regnlar,
thinseh not alaneant, in that wrea from
57 ta 160, wher mowe tan 20 sesident
paies were noted,

NEBRASKA. The redhead has Deen o
common and regalae breeding bivd m the
woestern Sandhill Lakes  region ( Ober-
holser and MeAtee 19203, In addition, a
papulation appears to have developed dure
frgg 1960-G61 in the Sonth-Central Rainwater
Basitv uren of Cluy and Adatn counties
(George Schildinan, Personal conuannica-
tion ).

Weatern North Ameried

COLORADO. “The redhead veunies reg-
ularly, but nat in large nmbers, Horshey
and Rockwell (1H9)) reported fts nesting
at Barr Lake near Denver (Adums County),
and Bent (1923) said it nested in the San
Luis Valley. The species still nests in the
latter aren, at the Monte Vistn Nationnl
Wildlife Refuge, M. G. Sheldon, U, 8.
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L Fish Sand Wildlife ' Service, reports (Per-

snuul communieation) that it also nests at
IAII\L‘ Joln in nosthwestern Colordo { Juck-

7 son County ),

WYOMING. Redlicids appear to be un.

- ewmmuon o Wyomdng, presamably beeause
) 4 )

ol the searcily of suitable seater areas in the
castern grassland reglon. A lew nest in the

o doke wrea northwest of Lanamibe: {Albany

County ), nurthwest of Neweastle (Weston
Cannty ), and near Lovell (Bighorn Connly)
{C. ¥, Weakestraw, Personal comtunica-
tion}.

IDATQO. The species nests cammonly at
the Comas Natlonal Wiklltfe Heluge n

o stntheastern Ldaho and, aceording to Mee

Clanalan (1940), also nests at the Mindoka
Refuge i sonthecentral Edaho aned in the
fukes of extreme nort'west tdalio,

SMONTANA, The redbead is a common
brevding bird in parts of Mowtanw, The
mafor concentration s in the potholes of

“the Nine Pipe and Publo refuges south of
“ Plalicad  Lake (Sunders and  Flathend
- countios)

(Dwiglt  Stockstadd,  Personal
commieation ). The species also Is come
mon at the Red Rock Lakes Refuge In
southwestern: Montan, Eust of the Con-
tivental Divide, Weydemeyer and Marh

“(1936) reported it b Lake Woevdoin in

Phillips Connty, where ieg still
nests in farge nnbers, 1t aon at the
Medieine Lake Natlonad ©Vildlife Reluge,
add Ellig (1935) noted it at Greenlield (or
PPreczcout) Lake in Teton County.

“ONEW MENICO. Wetmore (1920) re-

ported redhieads nesting nt Lake Burford
(o calledt Stinking Lake), BRio Arriba

T Connty, in 1918, Although FHuey and Travis

(1961) found resident bisds to he com-
mou, thore and in other areas of north-
L'u\h‘ e ~ “ew Mesico dwring 1434961, they
neftler saw nor trappred yuung birds, Wil-

ligth “Nuey, New Mexico Departiment of

Ganne nijbj’!'Fisll. reported (Personal com-

»r

a8, No, 1, Junuary 1964

mundeation ) thut approsinttely 10,000 red-
hendds spent the summer an Wagon Mownd
Luke i Morg County in 1959, “Tlis was o
dry year i more northerly breeding areas,
and apparently these were nonbreeders,
This group was absent in 1960 (o wetter
vear fn the north), but smaller pumbers
again appeared i 1961, when the prafsie
dronght was most severe,

AIZONA, The redhead s an uncom-
mon brevder I the shite, A Tew st on
reservolis of the Colurado River, on Mitlry
Lake near Yoma, ad in lakes sontheast of
Flagstall (Monson 191, Fleming 1934).

NEVADA, Cooke (1908) reported the
specios common in the lakes of central
Nevadie The two majur areas are in the
west and cast-centiad st of the stute,
Vietor Ogleslip, Nevada Fish and G
Departinent, listed {Personal conmmniens
tion) the following hreeding areas in arder
af importance: Stillwater Marsh (Churehill
County ), Ruby Lake (Elko County), Cur.
son Lake (Churchill County), Franklin
Lake (Flko Comnty), Suanyside Wildlife
Munngement Area (near Smmyside in Nye
County), wenl the Hnmbolde Sink (Churehill
Connty). Over 2000 palrs nested on the
Stillwater  Notional - Wildlife  Refuge in
1939, andd 652 pairs were recorded wt the
Ruby Lake National Wildlife Refuge dur.
ing the sime year (Crissey 1961), Such
dense fsulated populations are characteristic
of the Great Basin, s shown by similur
populations in Utal, northeastern Culi-
fornin. and Oregon,

UWIALL The most outstunding concen-
trations of redhends reported  anywhere
are those of the Bear River maeshes ads
jneent to the Great Salt Lake. These lave
been well studied and deseribed by Wet-
more (1921), Willlams qnd Maeshadl (1938),
antl Winglield und Low (19533), Sizable
concentrations also oceur at the Ogden Bay
Refugee, and smaller populations are fouud



“cthroughont the Grent Basin postion of the
st (Nulan \t‘l\un. I’vr\mml conmmusden
_tion), : ,
CALIFORNIA, The major nestisng aren
is at I'nle Lake snd Lower Klamath Lake
S the Great Basin area of  northeastern
© Califorsin, where seversd thousamd  pairs
nest anmually (Miller and Collins 1951,
Crissey- 1961), The spreivs alwo nests In
'A simbler numbers iy the San Jowgquin Valley
lmt\mrulv in the Saeramento Valley, as
: nmmrvullv it formerly did (Elliot 1898,
© Dawstiy 1923). Cuoke (1908) reporled
“that it ‘ovenstonnlly nested as far sonth as
Loy Amgeles and Yenlur comlivs, b
there seem to e no recent records for this
Carea and Bule lmhiml rennins,  However,

C e spegies apparently has nested at the
7 Subton Sen Natluna! WHdlife NBefuge, amd
Q severnd broods were recorded on the Cali-

¥ Toruia=Arizomt lue at the loperiad Wildlife

~ Refuge in Lpperial County (Monsom 1944),

~OREGON. The redbiend is the major
U ospecles nesting at Mathour and Hamey

fukes i the Malheur Refuge in sontheasts
e Oregon, Tl appears to e the only
partion of the western range where both
tie eanvashiaek nad redhvad nest i dense
populntions ( Brickson 1918),

WASHINCGTON, Yocum (1931) reported
the redhend as the most connnon diver in
castern Washington, ‘Fliey are most com-
o in the Colimbin Platenu in cast-central
Washington  (Yocum and Hansen 1960),
with major sumbers in Lineoln and Spo-
kane counties and fewer birds in Douglas
wnd Okunagan connties (I8, G Jeflrey,
Personal communieation). .

BRITISH COLUMBIA, The redhead
nests commonly, but pot in Jurge numbers,
in the intenmontane region. Reeords are
avatlable from the Okanagan Lake area
(Mutiro and Cowan 1947) to Tachick Lake
near Vanderhoof,. A sumimary of biologists'
reeords provided by R, D. Harris, Canadian
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Wildlife Service, indicates that the speeles
breeds rareely in southeasters British Co-
lambia (Fust Kootenay), veenrs but Is st
common i the southecetteal Okanagan
wren, awnd is thindy seattered In the centenl
Carthoo parkland and the southern Kum-
loops area, There are no nesting records
for the Pacifie slope or Vancouver sk,
The species is most common around the
Lae In Tache aren which Cuoke (1906)
believed to bee fts northernmost nesting
area fo British Columbia,

Changes in Breeding Rango Caused by Man

[Uis apparent that there has Deen little
recent gt in the hovwdaries of tie ted-
head’s breeding rnge. Although the spe-
cles may have nested Tarther south in Min-
nesol,  lown, and  probubly - Nebraska,
Colorado, muel  Calilornin, the arca in-
volved is minor, fu general, populations in
the west are sealtered, and it s misheading
to constder the totiat area of a western state
o8 Tormer Dreeding rauge heense o fow
fsolided popnlations are present. Figures
haaedd oy such methods { MeClanahan 1940,
Matin et al. 151) are vot bhivlogieally
sl

‘Ther undor recent eeduction of mnge has
heen caused by the loss of water basins
within a given area, ‘This has been most
severe fn the castern and southern portions
of the rnge, o fowa, for example, it was
estinattedd that glackd marshies opee ex.
ceeded  one miilfon aeres,  Less  than
SO000 aeres now rewin (Mann 18353),
mnstly in state ownership, ‘This area was
mndoubtedly top-caliber range continuous
with the present good range of the Dako-
tas, “Thus, range bowndaries may change
little while the nesting habitat decreases 95
percent, Losses of still greater magnitude
have veenrred in southern Minnesota, the
Dakotas, and the Pririe Provinees of Cun-
ada, even thongh the remoining marshes
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< still support the most dense redhead pop-
ulation,

ftayaonsos of Breeding Populations to Drought

‘I'he breeding data presented in Fig,
are bused on data from the heart of the
range durlng normal to wet years, with
plentiful water areas available, During the
late 1950 and carly 1960%, the mujor
breeding aren was hardhit by severe
deought, s bad ur warse than that of the
1030's (Crissey 1038, 1939, 1960, 1961),
Although we commonly consider diving
ducks to be fess venturesome than dubibling
dueks { Huchbaum 1948), it s obvions that
divers can shift populations under extreme
concditioms.  Preswmably, seseral years are
required to make the shifts this is fudicated
W o comparison of the distribution of the
pupulation during the Tiest years of severe
drought (1938-39) with that of 1959-61,
noting the inereases in populations in uther
loculities,

Several dramatic changes have heen re-
corded: In Alaska, where the redhead bad
been reported only as an accidental, nn-
merous birds appeared in the cast-central
part of the state fn 1939, and several broods
were recorded, i 1960 and 1961, several
huntlred nedults and six or more broods were
olserved (Hansen 1961).

tn northern Alberta and the Northwest
Territories ( MucKenzie District), popula-
tions increased neardy threefold from 1958
to 1959 and resined above average during
1960 and 1961 (Crissey 1961), Although
Robert Smith (ie Crissey 1901) pointed
ont that this inerease had ittle significance
for production, beeause of the small nun-
bers {nvolved, it doos isdicate northward
shifting of pepulations, B

TI'ie large nnmbers of redhieads seen in
the Yukon by Hansen (1801) suggest o
simitar shilt.  This area had not heen
forwally surveyed prior to 3961, but caswal

ubservations shuwed no mujur pupulations
at that latitude.

The weorense i nwubers of redleads o
northern Suskatehewan and Macioba was
perhaps the most striking eliunge and was
of considerable significance o e totad
poplation, From 1931 to 1057, the bdes
figures (i ousids) sueged from 6, 10,
4, and 6, wespeetively, to 31 i 1960 (‘Table
3).

Water areas abo were redneed in nam-
hers and shze beenuse of drought in Cali-
fornka, Idaho, Nebrask o Nevadu, Monta,
and Utali; but stzable increnses in redhead
populations were recorded i Utah and
Montang, conenrrent with the more ex-
tensive dranght in the prairie pothole area.
A stmdlar iperease veenrred in the smdhill
Inkes of western Nebraska, where popula-
tions in 1001 were about 2% tnes tiose of
1939, Lven more signilicant was the ap-
parently new population which develuped
i southecentral Nebraskn and showed o
twolold inerease Trom 1860 e 1961, even
thongh water conditions were poor in bath
years.

tn Ohin, where the sedlivad rarely pests,
six pairs were noted at Magee Marsh in
1961, The species has o sindlar status in
fansus, where o stauble population ap-
peared in the Cheyenne Bottoms Refnge.

I noriern Towa, the speeies: returned
o the Ruthwen pothole arca (Clay and
Paln Al counties ), increasing from o few
prtirs i 1938 o over 60 pairs during 14960
and 1961, Moreover, the speeies spread Lo
sultable warshes throughout north-contral
Jowa,

The availubility of suitable water areas
in the southers past of the range probably
produced similar shifts in breeding popula-
tions during the drought of the 1930's: Siz-
able pupulations appeared in fows (Low
1'43); in Pennsylvania, the species was re-
corded as o breeding hird for the fiest time,
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* Bapraned In Walter I

s unsubstantinted  reports ovenrred o
New York and Missourf. Although uo in-
tensive saeveys were made i northern
Canely duting this period, Soper (1931)
weported general ugrecment mmong, rosi.
thents that waterfow! populations inerensed
considerubly; aud it was in 1936 that o pair
of birds swas reported in the Alewtians,

Such a response to chunpes in labitat s
norpial sl §s essentinl to the maintensuee
ufl o speeies common to greas  where
deonght can be severe, But the redhiead
should not be considered as mobile us some
dabibling ducks, nor infallibly capable of
shifting Tocations until » suitable nesting
phice I8 Toud, Undoubtedly, much won-
Drecding hus resulted From adults returning
Lo s Finding their breeding areas dsy
(s shiown in lesser seaup by Rogers 19534),
And lnrge populations of redbeads sonth
of the breeding grounds (such as these re.
curdded In New Mexico) raise guestions as
to whether the birds fly north and then re-
turn satth ar do not retara to the breeding
aren after an unsuccessful season, Those
birds that da travel to their old oesting
areas niy be unsuceessful or may possibly
engage (o the sherrot parasitic laying
commu o e species (Weller 1893%),

I birds are ansnccessful in gesting at-
temipts, many must move elsewhere duging
fater years, although we know uothing of
this belavior, In general, young-ofhe.

Coveeyy U0 S, S od Spant ) ihegies mnd Wildlide,

ver are Koo for widering (Johnston
1961, but hoth yeung and adult redleads
gt widde geographic eapotdaice fale
Jowing reasing and breeding seasons (see
Below ) and even adults must shift breed.
I arcus under extreme eonditions. Some
tedul aned error is fndieated by the aerivad of
late migrants in potential breeding arcas,
as noted in redbeads, canvashacks, amd
Dlnewinged teal in Alaska (Dhansen 1961)
and in dabbling ducks in Nebraska (Schild.
mun, Personad communieation ),

Populalions in Relation to Habitat

The breeding area of the redbicad h
centered In o vast gronp of glaelal and
river marshes. “The area of greatest deusity
is usually centially locuted, although mar.
pinal areas muny have very dense but fso.
lated populations. These marginal populu.
tions may vary in size with habitat con.
ditions in the core of the marsh belt.

After o series of veors of normal rainfall,
the centeal arca ts ideal, providing water
arcas of all sizes and with various amounts
of cover. Duting wet years, mny lurge
marshes hecome apen-water lakes, but, be.
canse numy smadl areus hecome more siit.
able for divers, the area still bolds much of
its population. During drier years, the re-
verse is lrue—~small areas are unsuitable
far the specles, bl Jarge  permanent

marshies hecome the major nesting areas.
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Ouly during severe deonght daes the cen.

Cotrad pothole area hecome unsuitable and,
“at this time, marginnl areas with water be.
~come vital (and, therefore, worthy of prese

~ervationl), During thie two mnjor droughts
of the 1900's (to date), rainfall has returned
Cfivst to the southern part of the range: red-
hends  have  respomded 1o these Kleal
nrshes and atilized  them until water
levels reached o point of creating open

“avater lukes, Beeause laree areas are most

often proserved in what is now marging)
ranges few sl manshes are availuble to
eeplace the beter, large marshes which bee

Feome miltable during bigh water. As o re.

sult, the population gradually  shifts o
arens having o greater varicly of waler
types, which provides some suitahle haldtal
in most years. Similar shifts probably oe-
eur when dronghit comes to the southwest.
ern part of the range in Utah, Nevada, ad
Cultfornia,

Althougle drowgt has its decimating of-

o feets, 1t nlso has long-term values. For
T alter a wet periml, the emergent vegetation

“essentinl for nests aned brood eover is elimi-
nated by floatation and by muskeats, Only
alter o severe drought will dense growths
of emergents nake possible o gradual
tretid toward {denl cover-watey {uterspes.
ston, This longerange eyele has heen seen
twice in the pathote area in northwest Towa,
where the redhead hus been recorded as
rare breeding bird in some years and g
common nester in others, Obvioosly, this
massive natwral draeec-doten is more severe
today than in pust years beeanse of the §n.
fluctce of nan on marginal  praduction
arcas,

DISTRIBUTION QF WINTERING
POPULATIONS

Winter inventory  data from the pre.
drought period of 1951-58 were averaged
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W determine the distsibution of poputa-
tions ("Tuble 2 and K. 3). Known witter.
g steas are vutlined, and pereentages ol
the total are indicated where they eseeed
I pereent. In otder o importanee, the
major wintering areas are e Lagana
Madre of *Fexus ad Meadeo (78 pereent),
Chesaprake Bay to Pamlico Sonnd (1LY
pereent ), Flogddu (05 percent—imuninly the
western part of the state), and the west
cost of Muesteo (23 porcet ), Only abowt
3 pereent of the redbead  population is
seiltered o more central sl northerly
areas,

Typheal wintering areas are large bodies
ol water along the const, well prateeted
from leavy wave action, Mthough they
often include water depths sulficient lor
shallow dives, this is not true ol much ol
the Lugunn Madre, where redheads often
tip-up to feed. These large bavs il a-
gousns are often brackish (lor o deseription
of the bLighly saline Lagnoa Madie, see
Hedgpeth 19147), and, while free ol ener-
gent vegelution, are well supplivd with sub-
werged lomds, Several abservers have nohad
that redbeads sometimes Teave these Tiys
and convene it the oceun several miles ofl.
shores Whether these birds need fresh wa-
ter s uncestain, but some workers Iave
noted Highits from nackish lagoons o ine
lndd Freshwater Jukes (Fereell 1955),

Smaller populations winter fnfand wher-
ever watee tenudus apen thronghout the
Tl und carly winter, In the centrgd Unitedd
States, water kept apen by industrial nse
and pollution is vsed by redlvads in Mich-
i {Thnt 1961} and other states, In the
west, the mild maritime elimate of - the
Pacilic slope ereates suitable open water
at Fluthead Lake in Momtwa und Oka-
memn Lake in British Columbin, A Tew
hirds also winter §n Washington, Oregon,
astl northern Califainin, Small groups oc-
easivnally winter fn more rigorons elimes,
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Fig. 3. Dutribyhion of wintering redheads, bated on winter insentary data of the U, §, Fiuh and Wildlite Service. Circled
areas aie Lhown winteting grounds. The dotted hine indicotes the mont rastherly records for aieay hueng 100 or mate

wantering fedheads during 1951-55,

seeh as the Finger Lakes segion ol New
York.

Relatively fow redbieads seem o winler
in the interlor Juhes or in the valley of
Mexico, where eanvashacks winter in sfz.
alile wwabiers, The redbiead is pot conmon
satth of Mesico. A few were observed in
Cuatemala during the winler inventaory,
and u few bund recoveries were taken
there, 1o 16933, 100 birds were recorded
in the Domtinicnn Republie. The species
has also been recorded tn the Bubanias,
Cuba, Jamaden, ad  Benmwda (AOLU,
Check-list 1837).

Band recovery datn may nol give a pre.

cise indication of all windering  areas,
Where redherds reach the favorable stog.
ing areas during the shiooting season, as in
the Chesapenke Bay and  Laogona Mudre
arcas, recoveries are concentrated,  Une
doubtedly, however, some generad sonth.
ward shifting dovs oceur alter the shooting
season,  Thus, recoveries do nat indicate
any signlficant wintering o Florida or the
Laguna Madre of Mexico, but winter sur-
veys demonstrate that large numbers of
recdhicads occur there during at least part
ol the winter. Recoveries seem to indicate
that the Salton Sea is an Gopoctant wister.
ing area, but lirge concentrations of hinds
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are not Townl there regularly durlng carly
Jumanry,

FALL MIGRATION

Al redhead hamd recoveries recelved
during the predemght perdod prior (o An.
gust ), 1957, wese plotted on fudividoal
s weeording o handing statton, sey,
ages and time of reeovery, Recoveries are
plotted as direct (fiest fadl aud winter after
banding) or tedirect (later shooting s
sans ) Most emphaosis was pluced on re.
coveries of redbeads Banded as figlitless
juveniles (Incals), heeanse direct reeovering
of these bints can be used o relate produe.
tim areas to migration romtes g winter.
ing arcas. There ate many biases, however,
ad the reader I referred to Crissey's
(1935} review of these problems, A st
hapectant factor o consider Is that mueh
movement of juveniles oceurs in Angunt
aid Septesier, prioe to the shooting sea.
stis, Therelore, little of this movement
is recorded by recoverdes, nor e there
sublicient bhanding stations o trap slgnir-
feant mmbers of bids bauded elsewhere,

Recoveries were analyzed from the stand.
point of direction of travel toward one of
the three major wintering areas; comments
ad Figuees are gronped aceording to arcas
from which birds imove fn similar patterns,
No ditferential patteris secording, o sex
were noted; therelore, the figurea o not
nddicate the sex of cach bird recovered,
However, there wos some dilferentinl kil
of seaes acconding 1o geographic location,
In the Lagana Mudre nid Chesapeake Hay
wittering arcas, the recovery ratio of adult
uiles to females was L6: 1.0 (394 : 242),
recoverivs of locals indicated a 14: 1,0

rutio, On Dhreeding and migetion areas,

however, adult males outnimbered females
only 1.4 L0, whereas female loeals exe
cevdled mudes in o 112 1O ratio.
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Broeding Populations and Palterns
of Movement

Breeding raage can e divided on the
Duasts of geography or ecolugy, bt divisions
are of mfor biological stgnificance when
they fdicate populations differing i fso
lating behavior sueh as diecetion of move-
ment wud clwice of the whitering area.
Stewart et al, (1958) used movenwnts of
bivds to wintering areas to divide  the
brevding range ol the canvashacks; the
sunie teehmigue was applied 1o Land e
cuvery data of redheads, Only direct (lint
fall) recoveries of birds buuded ns Aight.
fess yonng were ised, and reeoveries within
the state or provinee of banding were nol
comsidered, One mujor problem whideh
may have binsed the eudenlations is the
fuct that recoverios from birde handed in
the centra) plains aren i) to he iy the
estreme east ar sonth hefore it conld e
assimerd that they were heading toward
the East or Galf coasts, “Thus, in esthouting
the ratia of dispersal to wintering areas, it
was necessary o omit all recoveries from
Cunirelt, thie Dakatas, Mintesota, wead wost-
ern Wiseonstin, Based o ddireet fal) recov.
cries, birds were considered o be moving
to the West Coast winterdug avea i they
were west of the Cantinental Divide, o
the Gull Coast 4 cast of the Divide amd
west of the Mississippi, amd to the Fast
Comt il cast of the Misstsippi (Fig. 4).
Numbuers of recovedies from cach of tiese
three wintering arcas aee shown for cach
handing site (Fig, 4) from which 10 or
more recoveries were available, Then, ap-
proxinte houndaries were drwn to indie
cale zomes having similar ratios of dispersal
to cach wintering area. Obviously, these
homndaries are somewhat arbiteary aud ar-
tificiol and will he modified as further
bund  recovery data beeome  avaitable,
However, they do indieate o relatively
ear-ent diviston of breeding populations,
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Fry. 4 Duwivon ol breed ng range into regiom and iub-tegions, bowed on the dipenal of young to the thiee majar

witterng otear.
the West, Gull, or East coats.

Twlplul to the understanding of Dath the
biotogy wid nansgement of the specles,
Most birds reared in the glacial pothole
arca cast of the Rocky Mountains  (the
patirie region) move to the Gulf or East
Cuonst wintering arcas. Birds reared in the
west (Great  Basin=inleemontane  region)
winter on the West or Guif Coast, with few
birds moving castward, At present, further
subdivisious of these two mafor regions are
tentutive, “The Great Basin-intermontane
region may be divided along Functional
and topogruphic Hnes (Fig, 4). As ex-

The rotor are the nymbens of recovcties iom bordings bt the adicated ytes, tolen of of en tovte to

peeted, mote binds feom the easteits por.
tion of this region move o the Gulf thay
to the West Coast. Becnuse of the paucity
ol cata tar Beitish Calambila, western Mon.
tama, aned Washington, the separmtion of
the intermontatue sulitegion is based solely
o topography,

The prairie region is wote comples. la
goeneral, irds reared in the casters portion
of the region favor an castward route tu
the Cliesapeake Bay aren, whereas more
wosterly birds imove due south o “Fesas,
These appenrs 10 be o gradual gradient
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Fig. 5. Diagrammotc tepresentation of the Ig' migiotion of the redhead, Width of the giroat indiotes valume ond iy

boved on the percentoge of birdh viing aintanng arest.

froon cast to wasl. “The dividing line de-
pends on the bunndaries used to separate
routes to wintering arens.  Whether «
northem subdivision of this region should
be made s uncertain, beeanse of a laek of
badlings In the north part, but most spe-
cles which nest i the nogthern portions of
the Prafrie Provinees tend to move cast-
ward, ' S

Other Lreeding regions are named ae-
vording to their geogeaphice loeativns since
insufficient data are avallable at present to
determine the wintering areas these popu-
lations use.

Fig. 5 shows o general sommary of the
pattern of sonthward movement, The pre.
cise migration routes and the volume of
hirds moving over ench route are not well

ks The overhual Hight of hurge mn.
bers ol redbemds in the  southcential
United States pralably restricts the kill
peogrphically asdd delineates only certain
routes where water areas ke shooting
practicnl, The intense shooting pressure
slong the Great Lakes produces  many
band recoveries ancd, perhaps, deplets flight
Hines more clearly. Another bias in the
figure is that we haye no-good incasure-
ment of the relative contribution’ of pro-
duction on western breeding areas, which
have dense but isolated populations, Neve
erthieless, Fig, 5-demonstrates a1 drsnaltic
difference hetween the flight route of the
mupfority of redbemds and that of the can-
vashack, shown in Fig. 8 (adapted from

dita presented by Stewart ot al, 1938). Al
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though the hemd of the breeding rmge s
the saome far butly species, thedr rontes leay-
ing this area are srhedly diffeent,

Regional Analysis of Movemanis of Locals
Prairie Region

ALBERTA. The limited bandings of lo-
vals demonstrate the simitueity of tove
went al these binds to that of more astern
populations (Fig. 7). Only L of 11 direct
distant  recoveries (outside the banding
state or provinee) was luhen west of the
Rochy Mountains, Recweries aee oo few
to liwve significance, but probably «a slightly
highere proportion of these birds move to
Teaas than to the Bast Coust. The three
incliveet recwweries were in the Central
Flyway,

SASKATCHEWAN,

Direet  recoveries

ey,
A -
3'-{‘3 N 2

fig. 6. Diagrommotic tepeentanor 3t the ol miginton of the tonvatback (ofter Stenart ot al. 1958},

ure whont equally divided between flight
lines to Feaas ad to the East Coust {37,
8) There were no recoverfes to the west,
tndirect recoveries fallow a sidlar patiern,

MANTTOBA. Redheads banded in cene
tral Manitoba appear to favor the Chesa-
peake Bay route, but nimmerons birds are
recovered in Tesas (Fig, 9), Severad Dacds
bave been tuken in® Losistag and several
southeastern states, suggtesting that the few
wintering hirds in this area orlginate in
Munitoba, A few bateds recovered from
bigds Danded at Whitewater Lake in south.
western: Nanitoba indicate a shight tend-
eney toward the ‘Texas route and a puttern
similar to that of birds reared in Nosth
Dakota. More northerly popututions tend
to move eastward, sending very few birds
o the Tesas wintering ground,

[
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hg. 7. Direct (doh) ond nnd-rm {eirclar) recoveries ol local redheady bundod in Alberta,

MINNESOTA. Iﬂr.ls frum northwestern
Minnesuta (Mud and Tamarae lukes) move
predominantly  enstward, about twice as
many tecoveries caming from castern states
as from states to the south (Fig. 105, In
this respect their pattern resembles that of
birds from southern (but not southwestern)
Munitob.

An unusual pattern s suggested by
banding recoveries in southwestern Minne.
sota. The six distant recoveries (direct and
indireet) are all from the east. This may
be chance, but suime northward movement

also Ix implicd by din-d reeoveries from
Manitoba,

NORTH DAKOTA, Loecals banded in
the western part of the state (Fig, 12)
show o steong southerly movement due
south to the Texas const. Approximately
twice as muny recoveries were taken sauth
ns cust. Few birds were tuken in southe
castern states,  Birds banded In the east-
ern portion of the state show a pattern of
movement similar to that of birds of cast.
em South Dakota (Fig, 11).

-SOUTH DAKOTA. Banding in north-
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Fig. 8. Direct (dots) and indirect (circlus) recoveres of lotol redheads banded in Smiulshc‘-on.
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Fig. 9. Diteet (don) ond indueet lcircles) recoveries of fotol redheads bonded in Mandoba.

casterns South Dakotu has produced o lime
ited number of recoveries showing a fuiry
vqual  diviston - between south and  east,
with 0 few binds taken adong the Missis-
sippi River,

NEBRASKA. Recoveries shuw a surprise
g amount- of vorthward and  eastward

.- movement, but an equal number of recove

- eries come from the south.

Great Bastu=Intermontane Reglon
BRITISH COLUMBIA. Redheads renred

_in the northenmmost portion of the fster.

montane region travel mostly due south
toward the wintering area of southern Cal-

ifornia and the west coast of Mexico  Fig.

13). A few have heen reeovered dn the
Lagunn Madre Dight Jine,  Henee, few
cross the Nockies. Recent budings of lo-
cals (1957-59) bave produced 38 recov-
cries; several were east of the Kocky
Mountains und in the Texas flight line, An
interesting du‘lul{uu Is suggested by the
ladireet recoveries: s were vast uf the
Rockies, two were west; "ml two were at
the handing station, Y

OREGON. ‘The di\lrilmtlun of the few
recoverfes of locals from Oregon bandings
Is shnilar to that of hirds banded in British
Columbin, Californfa, and western Nevada
(Fig. 14). Most of them travel due south,
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Fig 10, Direcr (dots} and inditazt {cirtles) recoreries of focol cadheads banded in Minnmiato.

bt o few are titken in Utah and e castern
Texas. Presumably, Waushington hirds fol.
low o shilur patteen,

CALIFORNIA.. Recoverivs from bl
ings at Tule, Lower Klamath, and Honey
lakes show a similar pattern of distrilution

so ke ‘those of Oregon and Nevada that
they are plotted together (Fig, 14}, Muost
birds from this area travel -due south to
winter in southern California and western
Mexica, A few are recovered at Bear River
in Utah and in the Hight line toward, and
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Fig. 11. Direct {dohy) and inditect {cirelos] reconmiion ol local tedheods banded in gostern Notth and South Dokata.
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fig. |?_. Direet [doh) and indirect [circler} tecovaries of locol 1edheods banded in wesiern Honh Dalota,

at, e Lagunn Madre. One direct recov.
ery was mnde in the Currituck Sotnd area,
Of special fnterest s the nornthward move-
ment demonstruted by direet recoveries in
northern Washington aml Klaho, As boted
for Landlings in British Columbia, o signifi.
cantly higher number of indirect recoverfes

-~ eome from the more easterly areas than is

\Hf

true of direct recoveries, ‘
NEVADA. Bandings at the Stillwater
National Wildlife Refuge show a recovery
patterns similar to that of Californla and
Oregon (Fig. 14), hut with somé of the
churncteristics of the pattesn noted in the
Utah population. Six of 24 direct distant

recoveries show eastern movement fnto the

Central  Flyway. Like nearly all other
areas In this region, namerous indirect re-
coveries nre tnken east of the Rockies, and
one was recorded in central Saskatehewan,

UTAHL The dense redhead population
in the Bear River and other extensive
murshes in the Great Salt Lake area is both
complex and wnigue. It has heen o wmajor
breeding arca, i farge munbers of flight.
less young have heen banded there. It was
the site of the carliest major banding effort
(Wetmare 1923, Lincoln 1934, Vian Den
Akker and Wibson 1949), and later band-
ings produced recoveries leading to the
first sound appraisal of the migration and
mortality of any duck specfes (Willinns
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Fig. 13, Ditect (don) and mdunl {eircler] recoveries ol tocal teutends banded in Brihsh Catumbia,

1944),  Willlnms' swmmary on migration
of redheads from this area is still exeellent,
and wore reeent banding upholds his con-
clusions,

Beenuse of the volume of recoveries from
hirds handed in the Bear River marshes,
direct and indirect recoverivs are plotted
on separte saps.  Direet recoveries are
plotted on two maps to show pre- (Fig,
15) and postalH0 (Fig. 16) recoveries,

S A

After MO, shooting pressure intensdlied
(probiably fn Mexico as well as the United
States), and shouting seusons started Inter
in the fall (usunlly mid-October fnstead of
mid-September), These Hgures indieate o
sigarificant deerease fn the kil of rediwads
in the northem stutes, \Wyaming ad Mon.
tann show strikingly fewer recoveries since
1940, The apparent fncrease in kil in
Mexico amny indiente fucreased  reporting

"
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Fig. 1. Duect {doh) aro sdrech [cirges} swcocermn of fue

Calilotma, gad neihaeviein Hesoda,

of bamds, caused by American hanters or
vducational progritns,

Most Bear River redbeads move cast.
ward theough Wyaming ond Coloadu, wisl
south to the Laguna Midre of Texas (Figs.
15-17) A lesser, bt sfzable, number move
westward il are recovered in Nevada,
Califurnia, and western Mesien. As with
other Great Basin populations, direct re.
coveries are rare cast of 93° fongitude, A
significunt northward movanent is i
eatedd by direct recoverles (Figs, 15 and
16).

Iudireet recoveries ol birds banded as
loeuls demunstrate o stzong northwared aind
vastwird movement (Fig. 17). Such see.

ol 1edheods bomded in southeaviern Oregon, noitheotten

ords could cone from (1) birds that moved
north alter attaining flight and  returmed
te that area to breed; (2) yearlings that
nested at Bear River, Hew northwand in
fte summer, and thus were hilled while
goiug due south; or (3) birds that moved
due north, with birds from Texas, il
never himmed o the rearing aren. In any
ense, birds that susmmer in the far north
probably join the castern flight roules ana
continue castward, some even going to
Chesapeake Bay, Males are wore common
in these records than females, although
both are present i the Dakatas. Only 16
indirect recoveries of both sexes have been
reported in the Bear River aren, sapgesting
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Fig. 15, Ditect qwcoranes of lotol 1edheads banded in the
Bear Riser Marther of Uioh priot 1o 1941,

thut few birds semain. in the area after
breeding,

'_-Aduhs Banded During Sunimer and Fall

There bas heen relatively Nttle bumding

© of adult redhends, but samples from south.
ety Mandtoba, North Dakota, and Oreggon

meeit presentation  (Figs, 18 and  19),

“Fhese bandings were mivde from July o

Octobier, amd, in most cases, there is s

“wiy of knowing whether these birds nested

in the aren of banding or were in postnest.
Ing concentrations, However, they do pro.
vide infornuation on movement of adults
from the same geographic areas where
loeals were handed,

In general, both direet and indirect re-
coverles of adults banded {y full suggest o
pattern of southward movement similar to
that of juveniles banded fn the smne arca.
As with locals, direet recoverdes from areas
north of the banding site have been
noted from bandings of adults in Califor.

p——— st e

T
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Fig. 16, Durect recoveiies ol foto! redheads banded in the
Beat Riser Moasshes of Utoh unce 1940,

nin, Utah, Nevadu, North Dakotn, Sas-
katchewan, wmnd Manitoba,

Although very few redheads have been
banded during June (when, presumably,
they wounld he on breeding areas), recov-
erivs from June bandings in Manitoby and
Saskatchewan show a mdgeation  pattemn

Fig. 17, Inditect 1ecovenes ol docal 1edhaads bonded in
the Beor River Manhes of Utgh,
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Fig. 18. Ditect 1ecovtiins of adult redheads banded in 1outhecitern Oragon |Eitctes) and o0 southern Manitoba (doh),

similur to that of birds banded later iu
SUIer,

- Adults Banded During Winter ond Spring

Birds banded on winterfug areas and in
spring migrution are considered adudt even
thoogh yeardings are less than 1 year okl,
These hirds hiwve all engaged dn at least
one southward migration and become .
wilfar with one wintering area,  Most
bandings of this type have been done in
the vastemn {light Tine in Marvland, New
York, and Michigan, and In the Texas
fight line in Oklahoma, Konsas, and Nes
hmsku.\lhuulingt in these areas cun clearly
e u(\uciulcd with one wintering area

'.,T. "whereas those fn the Dakotas or Misnesota

st -be considered separately, to avoid
pruln!clm resulting fram handing of mised
= populitions,

Figs, 20-23  demonstrate

to the same wintering area vin the same

S S——

Fig. 19. Direct foll rotoreries of adult redheads banded
during ihe povbrseding 1emon 1 sduthern Sosholthewson
ord Manitoba and in northern toih Doleta.

that  bisds -
* handed in cither fight Tine tend to retuen
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Fig. 20. Direct loll loliowing wsnter ol bundingl tecosnras of odull banded in winter and 1pring ot lowt band g
vtatons {lgige dohl in Hew York, Humben indita'e orear wheis Mcoueties Qie cOMentiated,

ratite, ax fudicated by recoveries during
aud following shooting seasons, However,
a simall segment of both sexes of epch
group shifts (e the other fyway, By re-
vording enly those band secoverfes which
are ey inoone flyway or the other

{somth of Misnesota amd the Dakotas or
vast of Minnesota), the pereentage shift
has been ostimated (Table 4). There ap-
pears to be more shift from west o east
than vice veesa, but this pisy be a result of
wreater shootiug pressure along the cust-
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Frg. 21, Dirwet recoceres of odu't redhends banded 1 minter nnd spnng on the Detrot ?.-m.’;\«di-om.

cen gl line, A shmilar castward shift js
indieated by Indireet recoveries of hinlds
bandid as loculs in most western states,
Bandings at Samd  Lake i nosthem
South Dakota idicate the complesities of
an arca which both seutheen and castern
birds pass through and where they may be

bamted in spring.  Robbins (191) noted
that bhirds banded in late susmer amd fall
were recovered equatly along flight Tines
sonuth and cast and that indireet secoveries
of spring. banded birds were mainly from
the south, indicating that the twe groups
wete from different pupulations,  Brewtse

e S ————n e
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Toble 4. Recovqnes o edults banded dunng winter and
ipting in oae flght lire jaoitwoid ar southword) ond 1e.
tovered later in the o'het Hight hine

Tugan

U ’ Ny N TR
itwne L W o
Eastward :
New Yk 16 4 (M)
Man land 0l (M)
~ Michigan 115 30N, 27}
332 12 (10N, 21) a3
Soutlwand
COblahinng 41 (]
Nelstnkay T 9
114 13 12

*Ih o wnunany U these wind later tandings, Limgwnel
ang Shetfe (1D3N) D] 11 b 309 total runeries (§
petvent) which wrie later 1ccovend n slatey In the Teuay
Hight toule,

of the small nutaber of direet recoveries of
tocals. this theory cannot be proven yet,
Any minghing of castern el southern pop.
ulations would produce o less elear-cut
pattern, bat shifting of birds Brom one {ly.
way to anathier couponnds the problen.

St gt g g -

Fig. 72, Dued 1ttevytier ol odilt redheads bonded in
Nebratka dyring t1he 1pring migrotion,

Fig. 23 Drec) recorenss ol pdult sedheods bonded n
Cllahomo during the 1ptng migration.

Recoveries from spring bandings  (1all
Landisngs are rure beaause of Linting sea-
sans) al adnlts in New York (Fig, 20} and
Michigan {(Fig. 21) give some invght futo
castward ainovements of this population.
Recoveries i subsegquent fnlls show u pat-
tern strongely indicating that, i the fall,
these  birds  move  northicastward  {rom
Michigan along Lakes Erie and Qutario,
Most of thom st mave dircetly south
from Lake Ontorio to 1he Finger Lakes
reglon, some then heading toward Chesn-
peahe Bay, beentise recoveries at or north
of Long Bslaad are rare. Birds handed in
New York are Mled at Chesapeake Bay,
while few from Michigun seem to move
that far sunth. Recoveries from bhandings
it Murylamd are similar to those from New
York, A few birds apparestly head north-
castwired up the St Lawrence River and are
killed] fin northern New York and southem

Luelwe, These binds presenably produce

sight records commion on the northeastern

e i e e e e PO
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coast i all. Very few juveniles have heen
recovered in this northeast corner, possibly
Becanse of o more direet route south,

Buding of adults  demonstrates  that
mostiwand movements are not restrleted o
hirels on the hreeding weas, Recoverles of
Bivds banded in North and Sonth Caroling
dwing e Tanting season show nosthward
menetient it Chesapeahe Bay prior to
Jamary 3L This fmplies either  north-
south shifting on the wintering areas or
that binds start shifting vorthwird suon
alter thes reaeh the teemiid pofut fie their
sonthward migeation,

Chronology of Fall Migration

The time of Iall migmtion Jas been osti-
mated by gronnd and werial observation,
avedie time of band recovery, and kil
dutu decived from hunter's hag checks,

Coohe's (1888, 106} aliservers in the
Mississippi Valley  amd i the  castern
CUpited States noted the carliest Tall -
ernts as follows:  suntheen Ontario, Sep.
tember 19; North Dakota, first week of
October; Brie, Peansylvania, October 7
Mesandein,  Virginia, October 120 and
Tesas ad Florida, early November.,

Data on band recoveries are biased by
opeifng dates ol the shooting season in
virious  north-south - zones bhut  provide
Jarge samples. Willinms (1944) nated the
preatest number of recoveries in October;
September and November tied for secomd
place. Duringg these years (1920-30),
luieting staeted in Sepltember,  Howoever,
the recoveries show that, by November,
must bieeds have teft the breeding area amd
are hilled in Texas amd the southwestern
tier of states, These data were supported
by data from bag checks, which showed
anly o minor kill of redheads in the breed-
ing area after October 31, Also, data from
actial observatione an the major wintering
aren (the Laguoa Madee) show a0 sl

5

;e

redhead population in Qctober and o ma-
jor surge (I not peak} dn mmbers charing
November or December, usually  maine
twined dueing Jansary (Heit 1918, Single-
o 2853),

Another system of appraising thne of
movenient was wed by Brakhage (1953)
for redhicads banded at Delta, Munitoba,
He determined the s erage time of bhund
recovery In vardous zones, o method also
used by Weller and Ward (1959) for addi-
tioma) data from the sume arean Based on
IST tecoverles tram IS 1o 1951 and 6O
from 1953 (the latter figures are given in
parentheses), the sserage recovery  date
for hirds laken in the Dakotas and Mione-
st waus Octoher 23 (October 22); the
Lake states, October 24 (October 28); the
Bust Const, November 26 (November 30);
wreat Plauins stutes, November § (Noveme
Ber 1) mnd the Tesas=Loufsfuna area,
November 22 (Decemmber 2), lecanse

shouting seasuns during the major postion

of this reeovery pedod did not start until
mid-October, no September dispersai conld
I measured, C

Postbreeding Season Movemonts

Lincoln (1031 reported several unusnad
land recoverdes {mostly  indireet)  from
bandings at Bear River. These recoveries
were taken in Michigm and on the East
Coast (Figs. 13-17), suggesting that sone
Utah bizds moved into the Atlatic as well
us il other flvways, The summaries by
Willlams (1931) and by Roblbins (1919)
revealed that this flght was not nearly as
signfficant as previowsly  supposed,  The
wity birds from the Great Busin reach the
East Coast can prabubly be detenmiucd by
comsidering the northward movements of
voung and adults and the bebavior of
adubts on the breeding gronds,

First, an examination of direet recovs
erivs of redhbeads bangded as loeals in Cali-

.....
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< AHnnesoty, and Manitoba reveals consider-

able northward movement in lute ssnmer
and carly fall (Figs, 912, 14=17), Fewer
recoverfes are  taken - from binudings
northern thun i southern areas, presum.
ubly hecause there is less shooting pres.
sure in the fur nosth, Indircet recoveries

~ - (adults) show a like: pattesn and sugygest
C o w slrong castward movement. It s, of

course, impossible to know where these

o aclults wintered, bt the faet il recovs

eries In the cast are more lkely to be
ndirect than direet implies that an cast.
wared shift ocenrred wfter the first brevding
season,

A seeond line of evidenee comes from
recoverfes of the few adults banded on
breeding arens during and after the nest.
ing period, Northward movements of less
than 200 miles Jiave’ been recorded for
hirds banded i southern Manitola and
Saskatehiewan and recovered at bake Win-
nipegosis in Manitoba ( Fig. 19), aml simi.
far northern $akes {Catwright and  Law
19523, Still longer movements o Lake
Winnfpegosis are from hirds bunded in
North Dakota. In the west, adults banded
in Utah huve heen tuken in northers Mon.
Ctana, nnd Birds from Nevada have heen

1 recovered in northern California s Ore-
\]...hll. Henee, posthreeding movements of
“addults appear to be similar to the wander-
fnges of juieniles soon alter they are able
to [y, To appraisc these mov, nents, it is
necessary to consider observations on the
hiology of the redhead ad other specles
an breeding areas.

Murdock (1853) reported imovemnents of
ciders away from  breeding  areas
toward wintering areas In lote summner,
These movements were led by males, prior
to underguing the complete wing malt,
Coombes (1950) reported movements of
sheldrakes { Tadorna tndorma) fror. aneas
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where both breeding and wintering oceur,
Similar hehavior has been recarded for the
Amerfean pochurds:  the eanvashack and
redhiend (Hochbaum 191, 1953), Flocks
of these spectes have been observed going
northwagd from the Deftn marsh in sunth.
e Manitoba, Apparently, this movement
fuvolves Dhoth sexes, and e searcity of
uclalts 1s fndieated by an anadysts of loant.
or's bags in the Delta m:mh- Hochbanm
(194) Tound only § pereent adult red.
heads  compared with 30 pereent aclult
dalibling ducks shiot in the Tall. Additional
data collected by Lyle K. Sowls (Personal
conimunication, 1918 and 1947) and by the
writer fn 1932 and 1953 confinmed  the
seateity of wdults, and totaling 7 years” data
produced an average ligoee of only 6 per
cenl adult redheads o the fall bag, Tow.
ever, B pereent were killed in 1946, i,
in 1954, Nolan Perrot (Persanmal communi-
cation) found a Jike percentage in tie bag,
This may reflect a retuen of hinds to e
marsh or n year i which more adults
molted in ‘e aren, D cither case, the
average fgare Is low ad demonstrates the
ubserved exatdus of adults,

Little is known of the location, of moli-
gslukes or of the size of cameentealions,
bt there are ureas known for thele big
northern (= adull) redhewds, In 1932, |
visitedd  shooting camps along  the  west
shore of Lake Winnipegosis, where bunds
hitd heen received From birds banded l'ur-
ther south during the same year, Of &
hirds cheeked, September 19-20, 1952, .xll
rereent were redheads, 55 pereent of

Twhich were adults (77 puereent nules),

Data on their welghts and plumages were
reportedd elsewhere (Weller 1957), Of 310
ducks examined there in 1933, 51 pereent
were redhemds, over half of which -core
wlults (75 percent males),

Breause of the lnek of top-caliber breed-
ing arcas nearby mnl the northwagd move-
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ment of Toculs (Indicated by recoveries),
ft iy helieved that the yausig-of-the-year
tnhen ot Lake Winnlpegosts are mostly
from e sontherdy und wosterly broed-
g nreas

Thus, the moltanigration of the redlead
has Deen doensented by tiehd ohsersn-
tions, b checks, mnd Timited band recovs
ery it Such movements partinlly segre-
sate adults wud juveniles ad possibly
seaes. Adulls handed In s aren have
bheen tecovered in the Dol naresh and
other marshes in senthern Muanitoba s
appear to follow the usual flight fine to the
easten amd saathern consts, 1t s alsa pose
sible that sy safgrations leaving the areas
pwe southeast direetly wd rapldly over-
land, 8o that relativedy Tew acdults are taken
i the b in southern Munitoli,

A reasomable assomption, based on data
from varthward imovements of hoth juve-
piles and adults, is that band recoverivs
tuken north of o banding statien demon-
strale n minkma) distones and that these
birds conld have been shot while moving
sonthward or northward. Thus, juveniles
durig fate summer wanderings and wlults
i posthreeding movements nray travel doe
porth himdreds of miles to switable lihes,
where they wmolt and feed, This may bring
birds from even Great Basin populations
nortliseard (o sistsier seithe lirds from the
prairie population) und into the eastwad
flight e, 1t conld explain why more
castward  than  westward  shilt is noted
sorong adults ancd might indieate that jusve.
utles from places like Bear River move
mneh farther noth than Lineoln (1931)
proposed and that they are recovered only
i sl pumbers hecanse of the fesser
shooting pressure in the nosthera part of
the Praivie Provinees. 1 do not imply thit
this Is & major flight line but only that such
movements full within the novmal behavior
Swattern of the species,  Essentinlly, juve-

niles explore northesn areas during their
flest year, producing some custward shift
of young birds reared in the west and, per.
lips. eapericnee with fatore molting arcas.
Mdults moving north us molters esaggerate
this shilt, A veversal of this movement,
Trons vast b wost, nay ocenr during spring
el Tull inareas like the Dakotas and Mi-
nesolu, where souther aiud vastern poj-
Tations mix.

SPRING MIGRATION

Little s kuown about spring wigration,
hueeatise of the searelly ol batd recoveries
during tis season. Muost secoveries of win-
ter-landed hinds acenr ducing the fall fol-
Towing bunding, so that two wmjor move.
mends ueenr and winke any deternsdnation
of rontes aestiombie,  However, 5T the
recoveries ol sprisg-bimded birds are takes
(s fall) in the swne Hight line in which
they were banded, $t s reasonable to us.
stine that there Is a0 major difference in
spring andd [l roudes, at least in the areea
of banding and recoveay,  hueneral, this
appears o be e (Figs, 23-93), [How-
cvery there sects to be ane example of
spring-handed hivds having ditferemt travel
routes from fall-banded bieds, Lt this was
atteibnted to the presence of two slightly
different poputations which pass through
the same area (Robbins §1849),

There tre fewer records of time of spring
migration because of the laek of bag eheek
data and of signiffeant numbers of band
recaveries,  Ohservations by grotid  obe
servers are the best data available, amd
Cookes (1588, 1908) data seers as fepros
sentative now as when they were gathered,
These data represent average dates of ar-
rival for first llocks of birds: Redheads
reach Kansas by Marel 2, southeast Jowa
by March 7, Nebraska and Ohio by March
10, Wisconsin and Indinna by March 13,
central fowa by Marehy 18, southern One
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turlo aned southern: Minnesotn by Mareh
2430, wnd the nurthern tier of states and
sunthern Crnnda by April 10-20,

SOME IMPLICATIONS OF DISTRIBUTION
DATA

Arca of Crigin

Zoogeographers communly e prosen
rungtes us indfeators of arcus of urigin, os.
siming that species are best wdapted to the
lovales shere they evolved, When meas
stred by demsity, the redhoad shows prof-
crences shnflar to those of ts closest relas
tive, the canvashack (Fig. 1 nod Stewart
et oale 1935). Becanse of their obvious
morphological similurity and their similer
Iy in Babitat seleetion and bebavior, these
spedies probably did not evolve in the
sume peographie  arcic Comparing  the
range maps of the redhead und the canvas.
back, it is apparent that the redhend i
lizes southerly and ardd regions i the west
andd southwest wied the canvashack uses
northerly arcas in Auska and the Yukon,
‘The fmplication, then, Is that the canvas.
back  developed us o worthern speedes,
whereas the redhead evolved fu the alka.
line swater arcas of the southwest, Exanil.
tiation of athier data lends weight ta this
thesis:

Fiest, 50 pereent or more of the canvas.
back population winter in the Chesapeake
Bay area whereas approaimately 78 por-
vent of the redhead population favor the
Laguna Madee of “Tesas. Thus, the main
fight route of the redhicad s soulhward
(Fig. 5); that of the canvashack is south-
castward (Fig. 6). Yet, both leave the
same major breeding areal For the red.
licad, this means a lonyg overland flight—
unusual for o specles which favors Inke
areas. Redheads using the castward coute
izke the “shortest route to salt water”
(Cooke 1906}, but why do the majority
seleet the longest and defest ronte?

R e

Sveond, the redhend  Tovors bruekish
waler areus on s winterfug grotnd ol
shows o hesitaney 1o rest §is (e ocen.
Such preference (nr ek of concern) by
the redbead is consonaut with an orgin in
ulkudine fukes of the west, where the spe-
vies still breeds in bighest densities, Vs
hehavior of the two species during brewd-
ingg also supports this thesis, The redhead
is often considered highly soctul or wlmost
colantal in nestiug--a tolersnee essential to
specivs confined to Haited witer arcas in
the wost, Tl canvashuek Tuvors sl was
ter areas where # s isolated, or ocewmns in
low densttios fn lurge marshes where red.
beadds e fur more common, Bxeeptions
veenr, of conrse, It the generalization
holds tene for mueh of the sange ol the
lwo specius.

Third, the redhead nests late, the can-
visback early  (MHochbaum 194, Welier
139), 11 Buker (1938) s correct in
stating that single-broaded north tropieal
anatids tend o nest tater than do temger
e species, then the lnter nesting season of
the redhicad may indieate a more southery
origing Many [aclors can inflaence chyo-
nolugey of breeding season, but presumabsty
un selective pressme toward sarly brocd-
ing oceurs in the south, hecse of the long
period suituble for reartug vouny,

Finally, the body sfze of the two speeies
may saggoest place of origing 11 Bergman's
rle s correct, aortherdy species have o
larger hody size than do closely related,
southerly species. This inay hold trae (for
migrating binls) on wintering areas sather
thas breeding aseas, heeause of lower win-
ter temperntures, (Salomonsen 1935). o
any case, the largeessized canvasback both
nests and winters further north than do
redhewds, There are exceptions, nd Herg-
munn’s fdea must e viewed from the
standpoiut of time of origin,

The time of dsolution s wokoown bat
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was probubly associuted with the great
Lihe ureas onee common in the southwest
wind weste Just as interesting §s the reason
for the presmned vastward shift of red-
heads, T conld bave been an adaptas
tion o new terrain as the orlginal nesting
et dried np, s in dronght yeas, Or, it
could huve been merely o young wnd sue-
cosshul - spectes eapadding  its breeding
rge, The type ol nusthward movements
seens today i bothy vounsg wad adults wounld
make this possible, 1 also iy apparemt
from viewing a map of the westein mouns
tains that any radom mos ements ol birds
from Bear River or southward wonld take
them through passes in Ulah and Wy
ming ad bring them ont in the prairies,
I any case, the speeies wnw averlap on
the wajor portion of thelr ranges, and evis
detces of competitton i hreedbug already
we apparent (Wellee 1959), 'The major
division of the two specles on e winter.
inge areas, and probably the farge size of
winlering gronnds, prevent serfous compe.
tition for fond or spiee in winler,

Intermixing of Populations

Mayr (1H2Y suggoested that pepulations
of ducks, unlike geese, mixed on the winter
paiting areas and interbred, sa that isali.
ton ol a gene comples was prevented,
Thus, subspecies of ducks are not commaon
on large land masses,

Such intermixing is Influenced by sev.
aral belavioral factors. Among redheads
{(und other ducks), it is known that fendes
often home precisely to arcas where they
were reated or had  previomly  nested
(Weller and Ward 1939), 1 males il
likewise, there would he a  tendeney
toward selation of the pupulation, despile
the fuet that the pair hond {u dueks is not
lifelong as in geese. Present data o
not clearly demanstrate homing in males:
Althongh males are often kitled, subse-

guently, on the arca of handing, few 10¢-
ards fulicate the precise homing fownd in
Tendes, This may be beeanse they seleet
a new nate from a sliphtly ditferent area
al the sime breeding pogalation, or be-
ciise they Teave tie breeding aren entirely
by feining a mate from another aren, The
avatlable data fndicate that only o small
pereentage of redbeads shift rom one Iy
wuy o another (12 pereent to the cast and
3 pereent west): vel, this centaindy adds 1o
gene interchange, U is sfunificont that
most of the birds that shift llyways are
males (Table 4y Additdom) interixing
could oceur withont bedng evidenced in
Badd recovery datne For expmple, w1
mixing of populations probably peems
posthrecding  areas,  where adnlts el
yound  convene,  Sinee fow adults are
Lkt s breedimg areas, Brds banded on
posthreeding areas conbd represent several
hreeding poprlations, Bieds from western
breeding areas might join birds on more
casterly wintering areas.

Another  possibility of  genetie  inter-
chiange depends on the precise time of per-
manent pair formation, 1 pairing did not
accur until birds reached Minnesota wnd
the Dakotas, where  several  migration
routes meet, a female from Texas could
nate with a male Trotn Chesapeake Bay.
Presumably, the pair would liome to the
arca of the fenale, but the male would
desert her after nesting, "They eould then
return (o thelr respective wintering arens;
the hond would po unrecorded by band
reeovery hut genctie intermixing wonld
have lnken place.

Migrotion and Topography

It is common lo associale major flight
routes with topography, but movements of
redhends follow this pattern in only a gen-
crul wav, Migsaling redlbiends follow con-
spictious  topograplie  fedures i some
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sttuations and avold them o others, For
exwmple, birds reared i the northernmost
and castern portions of the range seen
strongly intluenced by the prairde-conil-
crons Torest ceotone td by the dhain of
lakes which bordews the Laurentian Shicld,
Superfivially, it appears that a bird Trom
any aren, moving northward or castward to
this border, will imove southeastward al
iy resels the Fast Coast, This movement
Iy us muels east as sontl, However, in the
vendral United Stales, nanst yedhemds aling-
ansky muove due south from the praitie re-
tion to the Laguna Madre winterdng areas,
Over the nothern portion of this soute,
they aits e hetween the Bocky Mown.
tins and the wreat rivers of the midwest,
Hvitig ver amny Likes and maeshes and
pechiaps along compivaous rivers ke the
Missouri, But in the central wnd southiera
Unitedd States, they must move predomi-
nantly geross the cast-wast drainage pat-
tern and over few lukes,

Thut this migratory patter is sel cither
by local topography or local bird popula.
tiots s shown by experiments nwvolving
movement of hind-reared bigds from the
somtheastward light line {Manitaba) to
the southern one {weslern Sonth Dakotn ).
These hirds not only Tollowed the migra-
tione patternt of that area bt bowed Lo it
the following spring (Weller and Ward
1959,

These observations suggest that any in-
uwte dircctional impulse to travel sonth-
ward iy satisfied by o sontheastward move-
menl, as well as by one which is due south,
Age may inlluence the degree to which
birds adhere o sueh o Hight pattem, for
there ure several indications that adults
may truverse routes not commaonly used hy
fuveniles, For example, fow juveniles seem
o fly northeastward along the St Law.
retice, gk fower fuventles thar adelts seem

to shift custward from their otfginmt migra-
tory watles,

The wigratory pattern of the sedhead
doos net clearly follow the classical con-
cept of the Tour Hyways, utilized in water.
fowl munagements Birds from the Gieat
Basin-intermontane region: move preduoim-
nantly southwmd but alse castwird, so
that birds from the Pacilic Flyway winter
in the Centeal Flyway in cast Tesas, The
mujor flight rente ol redheads from e
prabrie region is southwant along the bor-
der of the Gentral and Nississippi Hyways
but clearly: uvolds the Mississippd Flyway,
Fither the flyway coneept must vary for
speeles o groups of species or our inters
pretations of data lrom these adidnistin-
tive unjts mnst be carelully evaluated )
vantiously wordedd,
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